Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1. (Currently amended) An implantable cardiac lea d system , comprising: 

a lead bod y comprising a rigid elongated support structure ; 

a cardiac electrode supported by the lead body, the electrode configured for 
subcutaneous, non-intrathoracic placement within a patient and for one or both of cardiac 
monitoring and cardiac electrical stimulation; 

an implantable can coupled to the lead body, the rigid elongated support structure of 
the lead configured to stabilize and maintain a spacing between the cardiac electrode and 
the implantable can in subcutaneous, non-intrathoracic tissue within the patient; 

one or more conductors coupled to the cardiac electrode and disposed within the 
lead body; 

a pharmacological agent provided along at least a longitudinal portion of an exterior 
surface of the lead body; and 

a driving arrangement coupled to the lead, the driving arrangement comprising a 
polyvinylidene fluoride layer and a conducting surface coating along the polyvinylidene 
fluoride layer, the driving arrangement configured to provide sonophoresis delivery of a 
pharmacological agent from the longitudinal portion of the exterior surface of the lead body 
to subcutaneous tissue by electrical activation of the conducting surface coating causing 
movement of the polyvinylidene fluoride layer . 

2. (Currently amended) The lead system according to claim 1, wherein the lead body and 
the implantable can form a unitary structure having an arcuate shape driving arrangem e nt 
compris e s the e l e ctrode supported by the l e ad body . 
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3. (Currently amended) The lead system according to claim 1, wherein the rigid elongated 
support structure is configured to maintain the cardiac electrode and a second electrode on 
the can in opposition with respect to the ventricles of the hea rt driving arrangem e nt 
compris e s a transduc e r adapt e d to provid e sonophoresis . 

4. (Currently amended) The lead system according to claim 1 , wherein the polyvinylidene 
fluoride layer and the conducting surface coating are provided along the longitudinal 
portion of the exterior surface of the lead bod y e l e ctrod e is configured as an e l e ctrod e array, 
and th e driving arrang e m e nt comprises th e e l e ctrode array . 

5. (Currently amended) The lead system according to claim 1 5 further comprising an 
implantable pharmacological agent reservoir, wherein the lead body further comprises a 
lumen in fluid communication with the reservoir configured to facilitate transport of 
pharmacological agent stored in the reservoir through the lead driving arrangem e nt 
compris e s a conductor adapt e d to provid e e l e ctrophor e sis . 

6. (Currently amended) The lead system according to claim-+5, further comprising a 
micro-pump configured to facilitate transport of pharmacological agent from the reservoir 
through the lumen to the exterior surface of the lead body wh e r e in th e pharmacological 
ag e nt provides th e rap e utic treatm e nt localiz e d to an ar e a substantially surrounding at l e ast a 
portion of a subcutan e ous dissection path . 

7. (Currently amended) The lead system according to claim 1, wherein the driving 
arrangement is configured to generate an acoustic field that impels the p harmacological 
agent into subcutaneous, non-intrathoracic tissue is provid e d at l e ast along a plurality of 
longitudinal portions of th e e xt e rior surfac e of the l e ad body . 
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8. (Currently amended) The lead system according to claim 1, wherein the pharmacological 
agent is disposed along the conducting surface coating impregnat e d into a m e mbran e 
provid e d along th e longitudinal portion of e xterior surface of the l e ad body . 

9. (Currently amended) The lead system according to claim 1 , wherein at least part of the 
driving arrangement comprises an external driver detachably coupled to the lead system, the 
external driver configured to provide power and control for phoresis delivery of the 
pharmacological agent during surgical implantation of the leady body l e ad further 
compris e s a collar provid e d along the longitudinal portion of th e e xt e rior surfac e of the l e ad 
body, th e pharmacological ag e nt provid e d at th e collar . 

10. (Currently amended) The lead system according to claim 1, wherein the driving 
arrangement is configured to generate an ultrasonic field that drives the pharmacological 
agent into subcutaneous, non-intrathoracic tissue l e ad furth e r compris e s a polym e ric 
structur e provid e d along the longitudinal portion of th e e xt e rior surfac e of th e l e ad body, th e 
pharmacological ag e nt infus e d within the polym e ric structur e. 

11. (Currently amended) The lead system according to claim 1, further comprising a 
controller configured to coordinate phoresis delivery of the pharmacological agent relative 
to electrical cardiac stimulation therapy such that the driving arrangement facilitates 
phoresis delivery of the pharmacological agent after delivery of electrical cardiac 
stimulation therapy wh e r e in th e load furth e r compris e s a porous r e gion provid e d along th e 
longitudinal portion of th e ext e rior surface of th e l e ad body, th e pharmacological ag e nt at 
l e ast partially filling por e s of the porous r e gion . 

12. (Currently amended) The lead system according to claim 1[1], further comprising a 
controller configured to coordinate phoresis delivery of the pharmacological agent relative 
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to electrical cardiac stimulation therapy such that the driving arrangement facilitates 
phoresis delivery of the pharmacological agent before delivery of electrical cardiac 
stimulation therapy wh e rein the porous r e gion compris e s a dop e d polym e r matrix , 

13. (Currently amended) The lead system according to claim 1, wherein the 
pharmacological agent is disposed in a coating provided along the longitudinal portion of 
the exterior surface of the lead body. 

14. (Currently amended) The lead system according to claim 1, wherein the rigid elongated 
support structure has a mechanical memory such that the lead body retains a configuration 
after being shaped by a clinician under manual force and generally retains the configuration 
after implantation pharmacological ag e nt compris e s an analgesic or an an e sthetic . 

15. (Currently amended) The lead system according to claim 1, wherein the driving 
arrangement is configured to deliver a DC voltage to the conducting surface coating to 
provide sonophoresis delivery of the pharmacological agen t compris e s an antibiotic or an 
antiseptic . 

16. (Currently amended) The lead system according to claim 1, wherein the driving 
arrangement is configured to deliver an AC signal alternating at an ultrasonic frequency to 
the conducting surface coating to provide sonophoresis delivery of the pharmacological 
agent comprises a st e roid or an anti inflammatory ag e nt . 

17. (Currently amended) The lead systeiiLaccording to claim 1, wherein the driving 
arrangement is configured to deliver a DC bias voltage with an AC signal alternating at an 
ultrasonic frequency to the conducting surface coating to provide sonophoresis delivery of 
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the pharmacological agent comprises an ag e nt that promot e s h e mostasis or provid e s 
vasoconstriction . 

18. (Currently amended) An implantable system, comprising: 

a lead, comprising: 

a lead body; and 

a cardiac electrode coupled to the lead body, the electrode configured for 
subcutaneous non-intrathoracic placement within a patient and for one or both of cardiac 
monitoring and cardiac electrical stimulation; 
a can coupled to the lead; and 

a pharmacological agent provided on a portion of an exterior surface of the can; 

and[,] 

a driving arrangement coupled to the can, the driving arrangement comprising a 
polyvinvlidene fluoride layer and a conducting surface coating along the polyvinylidene 
fluoride layer, the driving arrangement wh e r e in th e can is configured to provide 
sonophoresis delivery of the pharmacological agent from at least the portion of the exterior 
surface of the can to subcutaneous tissue by electrical activation of the conducting surface 
coating and movement of the polyvinylidene fluoride layer . 

19. (Currently amended) The system according to claim 18, wherein the driving 
arrangement is configured to generate an acoustic field that impels the pharmacological 
agent into subcutaneous, non-intrathoracic tissu e can is configur e d to provide 
e l e ctrophor e sis . 

20. (Currently amended) The system according to claim 18, wherein the driving 
arrangement is configured to generate an ultrasonic field that drives the pharmacological 
agent into subcutaneous, non-intrathoracic tissue can is configur e d to provid e sonophor e sis . 

6 

GUID.626PA 
Response to 03.25.2008 OA 



21 . (Currently amended) The system according to claim 1 8, further comprising an 
implantable pharmacological agent reservoir and a micro-pump configured to facilitate 
transport of pharmacological agent from the reservoir to the exterior surface of the can- a 
driving arrang e ment provided on th e l e ad and configur e d to provide phoresis d e liv e ry of a 
pharmacological agent from at least a portion of th e l e ad to th e subcutan e ous tissu e. 

22. (Currently amended) The system according to claim 1 8, wherein the l e ad and th e can 
ar e configur e d to produc e an e l e ctric pot e ntial b e twe e n th e l e ad and th e can, th e e l e ctric 
pot e ntial produc e d to provide the phor e sis d e liv e ry of th e pharmacological agent is disposed 
along the conducting surface coating . 

23. (Currently amended) The system according to claim 18, wherein the at least part of the 
driving arrangement comprises an external driver detachablv coupled to the can, the 
external driver configured to provide power and control for phoresis delivery of the 
pharmacological agent during surgical implantation of the can is impr e gnat e d into a 
m e mbrane provid e d on th e portion of th e e xt e rior surfac e of th e can . 

24. (Canceled). 

25. (Previously presented) The system according to claim 1 8, wherein the can comprises a 
porous region on the portion of the exterior surface, the pharmacological agent at least 
partially filling pores of the porous region. 

26. (Original) The system according to claim 25, wherein the porous region comprises a 
doped polymer matrix. 



7 



GUID.626PA 
Response to 03.25.2008 OA 



27. (Currently amended) The system according to claim 18, further comprising a lead body 
coupled to the can, the lead body and the can forming a rigid unitary structure having an 
arcuate shape wh e rein th e pharmacological ag e nt is dispos e d in a coating on th e portion of 
the e xt e rior surfac e of th e can . 

28. (Original) The system according to claim 27, wherein the coating covers at least 25% of 
a surface area of the can. 

29. (Currently amended) The system according to claim 18, further comprising a lead 
coupled to the can, the lead comprising an electrode and a rigid elongated support structure 
configured to stabilize and maintain a spacing between the cardiac electrode and the 
implantable can in subcutaneous, non-intrathoracic tissue within the patien t wh e rein th e 
pharmacological ag e nt compris e s an analg e sic or an an e sth e tic . 

30. (Currently amended) The system according to claim 18, wherein the polwinylidene 
fluoride layer and the conducting surface coating are provided along the exterior surface of 
the can pharmacological ag e nt compris e s an antibiotic or an antis e ptic . 

3 1 . (Currently amended) The system according to claim 1 8, further comprising a controller 
configured to coordinate phoresis delivery of the pharmacological agent relative to electrical 
cardiac stimulation therapy such that the driving arrangement facilitates phoresis delivery of 
the pharmacological agent after delivery of electrical cardiac stimulation therap y wherein 
the pharmacological ag e nt compris e s a st e roid or an anti inflammatory ag e nt . 

32. (Currently amended) The system according to claim 18, further comprising a controller 
configured to coordinate phoresis delivery of the pharmacological agent relative to electrical 
cardiac stimulation therapy such that the driving arrangement facilitates phoresis delivery of 
the pharmacological agent before delivery of electrical cardiac stimulation therap y wh e r e in 

8 

GUID.626PA 
Response to 03.25.2008 OA 



the pharmacological ag e nt comprises an ag e nt that promot e s h e mostasis or provides 
vasoconstriction . 

33. (Withdrawn) A method of lead implantation, comprising: 

delivering a lead into subcutaneous non-intrathoracic tissue of a patient, the 
lead comprising a lead body, a cardiac electrode configured for one or both of cardiac 
monitoring and cardiac electrical stimulation, and a pharmacological agent on the lead; and 

impelling, using phoresis, the pharmacological agent from at least a portion 
of the lead to the subcutaneous non-intrathoracic tissue. 

34. (Withdrawn) The method according to claim 33, wherein impelling the 
pharmacological agent comprises generating an electric field for impelling the 
pharmacological agent using electrophoresis. 

35. (Withdrawn) The method according to claim 33, wherein impelling the 
pharmacological agent comprises generating ultrasonic waves for impelling the 
pharmacological agent ultrasonically. 

36. (Withdrawn) The method according to claim 33, wherein impelling the 
pharmacological agent using phoresis comprises impelling a plurality of pharmacological 
agents. 

37. (Withdrawn) The method according to claim 33, wherein impelling the 
pharmacological agent comprises impelling a first pharmacological agent using 
electrophoresis and impelling a second pharmacological agent using sonophoresis. 

38. (Withdrawn) The method according to claim 33, further comprising 
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delivering a can into subcutaneous non-intrathoracic tissue of the patient, the 
can comprising an electrode or an electrically conductive region, and a pharmacological 
agent; and 

impelling, using phoresis, the pharmacological agent from at least a portion 
of the can to the subcutaneous non-intrathoracic tissue. 

39. (Withdrawn) The method according to claim 38, wherein impelling the 
pharmacological agent from the can comprises generating an electric field for impelling the 
pharmacological agent from the can using electrophoresis. 

40. (Withdrawn) The method according to claim 38, wherein impelling the 
pharmacological agent comprises generating ultrasonic waves for impelling the 
pharmacological agent ultrasonically from the can. 

41. (Withdrawn) The method according to claim 38, wherein impelling the 
pharmacological agent from the can using phoresis comprises impelling a plurality of 
pharmacological agents from the can. 

42. (Withdrawn) The method according to claim 38, wherein impelling the 
pharmacological agent from the can comprises impelling a first pharmacological agent 
using electrophoresis and impelling a second pharmacological agent using sonophoresis. 

43. (Withdrawn) The method according to claim 33, further comprising: 

providing a removable sheath having a lumen; 
advancing the lead through the lumen to an implant location; and 
removing the sheath from the lead with the lead remaining at the implant 
location. 
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44. (Withdrawn) The method according to claim 33, wherein the pharmacological agent 
comprises an analgesic or an anesthetic. 

45. (Withdrawn) The method according to claim 33, wherein the pharmacological agent 
comprises an antibiotic or an antiseptic. 

46. (Withdrawn) The method according to claim 33, wherein the pharmacological agent 
comprises a steroid or an anti-inflammatory agent. 

47. (Withdrawn) The method according to claim 33, wherein the pharmacological agent 
comprises an agent that promotes hemostasis or provides vasoconstriction. 

48. (Currently amended) An implantable cardiac lead system , comprising: 

a lead body comprising a rigid elongated support structure ; 

a cardiac electrode coupled to the lead body, the electrode configured for 
subcutaneous non-intrathoracic placement in a patient and for one or both of cardiac 
monitoring and cardiac electrical stimulation; 

an implantable can coupled to the lead body, the rigid elongated support 
structure of the lead configured to stabilize and maintain a spacing between the cardiac 
electrode and the implantable can in subcutaneous, non-intrathoracic tissue within the 
patient; 

one or more conductors coupled to the electrode and disposed within the lead 

body; 

a pharmacological agent provided along at least a longitudinal portion of an 
exterior surface of the lead body; and 

means, coupled to the implantable lead, for impelling the pharmacological 
agent using phoresis from the longitudinal portion of the exterior surface of the lead body 
into subcutaneous non-intrathoracic tissue. 
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49. (Currently amended) The lead system according to claim 48, wherein the impelling 
means comprises means for impelling the pharmacological agent using electrophoresis. 



50. (Currently amended) The lead system according to claim 48, wherein the impelling 
means comprises a polyvinylidene fluoride layer and a conducting surface coating along the 
polyvinylidene fluoride layer that provide m e ans for impelling the pharmacological agent 
using sonophoresis by electrical activation of the conducting surface coating causing 
movement of the polyvinylidene fluoride layer . 

5 1 . (Currently amended) The lead system according to claim 48, wherein the lead body and 
the implantable can form a unitary structure having an arcuate shape pharmacological ag e nt 
compris e s an analg e sic or an an e sth e tic . 

52. (Currently amended) The lead system according to claim 48, wherein the 
polyvinylidene fluoride layer and the conducting surface coating are provided along the 
longitudinal portion of the exterior surface of the lead body pharmacological agent 
comprises an antibiotic or an antis e ptic . 

53. (Currently amended) The lead according to claim 48, further comprising a controller 
configured to coordinate phoresis delivery of the pharmacological agent relative to electrical 
cardiac stimulation therapy such that the driving arrangement facilitates phoresis delivery of 
the pharmacological agent after delivery of electrical cardiac stimulation therapy wh e r e in 
the pharmacological ag e nt compris e s a st e roid or an anti inflammatory ag e nt . 



54. (Currently amended) The lead system according to claim 48, wherein the rigid 
elongated support structure has a mechanical memory such that the lead body retains a 
configuration after being shaped by a clinician under manual force and generally retains the 
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configuration after implantation pharmacological ag e nt compris e s an agont that promot e s 
h e mostasis or provid e s vasoconstriction . 

55. (Currently amended) A system, comprising: 

an implantable medical device, comprising: 

a can that houses circuitry configured to provide one or both of cardiac 
monitoring and cardiac stimulation; 

a lead coupled to the can, the lead comprising a lead body, a cardiac 
electrode coupled to the lead body, and one or more conductors coupled to the cardiac 
electrode and disposed within the lead body, the electrode configured for subcutaneous non- 
intrathoracic placement within a patient and for one or both of cardiac monitoring and 
cardiac electrical stimulation; 

a first pharmacological agent provided along at least a longitudinal portion of 
an exterior surface of the lead body; and 

a second pharmacological agent provided on a portion of an exterior surface 

of the can; and 

a driver apparatus detachably coupled to the implantable medical device, the driver 
apparatus comprising a plurality of polyvinvlidene fluoride layers and a plurality of 
conducting surface coatings each disposed along respective polyvinylidene fluoride layers 
of the plurality of polyvinvlidene fluoride layers, the driver apparatus configured to 
facilitate sonop horesis delivery of at least one of the first pharmacological agent from the 
longitudinal portion of the exterior surface of the lead body and the second pharmacological 
agent from the portion of the exterior surface of the can by electrical activation of the 
conducting surface coatings and movement of the polyvinylidene fluoride layers . 

56. (Currently amended) The system according to claim 55, wherein the lead comprises an 
rigid elongated support structure configured to stabilize and maintain a spacing between the 
cardiac electrode and the can in subcutaneous, non-intrathoracic tissue within the patient 
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driv e r apparatus facilitat e s e lectrophor e sis delivery of at l e ast ono of th e first and s e cond 
pharmacological ag e nts . 

57. (Currently amended) The system according to claim-5£_56, wherein the lead and the 
can form a unitary structure having an arcuate shape driver apparatus facilitat e s 
sonophor e sis d e liv e ry of at l e ast on e of th e first and second pharmacological ag e nts . 

58. (Currently amended) The system according to claim-§# 56, wherein the rigid elongated 
su pport structure is configured to maintain the cardiac electrode and a second electrode 
disposed on the can in opposition with respect to the ventricles of the heart-tead-a nd the can 
ar e configur e d to produce an e l e ctric pot e ntial b e tw ee n th e l e ad and th e can to provid e th e 
phor e sis d e liv e ry of at least on e of th e first and s e cond pharmacological -agents . 

59. (Currently amended) The system according to claim 55 5 wherein the polyvinylidene 
fluoride layers and the conducting surface coatings are provided at least along the 
longitudinal portion of the exterior surface of the lead bod y driv e r is configured to provid e a 
phor e sis power signal to th e implantable m e dical d e vic e. 

60. (Currently amended) The system according to claim-5955, wherein the phor e sis power 
signal is driver apparatus is configured to deliver a DC voltage to the conducting surface 
coatings to provide sonophoresis delivery . 

61 . (Currently amended) The system according to claim-S9_55, wherein the phor e sis power 
signal is driver apparatus is configured to deliver an AC signal alternating at an ultrasonic 
frequency to the conducting surface coatings to provide sonophoresis delivery . 

62. (Currently amended) The system according to claim-§9_55, wherein the phor e sis pow e r 
signal is driver apparatus is configured to deliver a DC bias voltage with an AC signal 
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alternating at an ultrasonic frequenc y to the conducting surface coatings to provide 
sonophoresis delivery . 



63. (Currently amended) The system according to claim-S£_55, further comprising a 
controller configured to coordinate phoresis delivery of the pharmacological agent relative 
to electrical cardiac stimulation therapy such that the driver apparatus facilitates phoresis 
delivery of the pharmacological agent after delivery of electrical cardiac stimulation therapy 
wh e r e in at l e ast on e of the first and s e cond pharmacological agents compris e s an analg e sic 
or an anesth e tic . 

64. (Currently amended) The system according to claim 55, further comprising a controller 
configured to coordinate phoresis delivery of the pharmacological agent relative to electrical 
cardiac stimulation therapy such that the driver apparatus facilitates phoresis delivery of the 
pharmacological agent before delivery of electrical cardiac stimulation therap y wher e in at 
l e ast on e of th e first and s e cond pharmacological ag e nts compris e s an antibiotic or an 
antis e ptic . 

65. (Currently amended) The system according to claim 55, further comprising an 
implantable pharmacological agent reservoir within the can wh e r e in at l e ast on e of th e first 
and s e cond pharmacological ag e nts compris e s a st e roid or an anti inflammatory ag e nt . 

66. (Currently amended) The system according to claim-S#65, further comprising a micro- 
pump configured to facilitate transport of pharmacological agent from the reservoir to the 
exterior surface of the lead body and the exterior surface of the can wh e r e in at l e ast on e of 
th e first and second pharmacological agents comprises an ag e nt that promot e s hemostasis or 
provid e s vasoconstriction . 
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